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Tih LOGIC CF COMPARATIVE THEORY EVALUATION 


Dy 
MLL.G. Redhsad 


Chelsea College, London A Cased of 


ABSTRACT \ 


Schaffnerts logic of > e theory evaluation is criticised for 
ha Aecn ess “ avjermat ink 
an dmesrtset |i 


— 


is given and ¢ be need to the case of multiple successful predictions 


ey a theory. The application of the metnod “hob nnpds ie appraise: of 


uantitative prediction is tiacnecea eee 
Ai 


model_is next—presented forthe general case in which successful and 


ungueceseful_predi-etions—are—interspersed —in the tevetomment or @ 


Rewalvsiat 
Apporrectes, analysis 


Pd 


. aisaproves™ : : he —_ 
rondens-itfeleer _ (() tose wir ake elabh lees “hk 4 An pe i> 


4 “ee \ 7 —- 
re enoting vy P(2/b2 e) the probability -f a theory T to be true in the light 
i of Hackeuount miowliedles b and the pos ihe outcome e of some experiment not 
part of b, by P(T/b) the prior assessment of 1, by P(e/T Rb) the probability 


of obtaining e given T and b, and by P(e/b) #tne probability of obtaining see 


e on the basis of |theonies- other thon 1" (Shatfnents italics), Schaffner {J FF lodyased 
yeites Anewled alee , Shaft non mikes 


P(1/b¥e) = "p(a/>y- Bleak) (1) 
~ “P(e/) 


unfortunate oversight how makes nonsense-sf Schaffner's subsequent analys 


fe < " a. Fi FA a 7 
Becarse\he assumes P(e/b)\is independent of P(T/b) he makes his criterion for 


h a thearm Rn e2 ete heyend—essen 23a on-<the ms ess of S2tPYvilTe 
Pa The-argumens—for_P(T/o) being small _is—ergepialiy—that—it—has-no—"thedretical 
=e 
; - - : - 
| support" & d hoc,, and Schaffner 
a 


now appears to Be clsimi 5 ry is a oc, i i of its being 
om 


ad_hoa D a i e5 ivine an—indersadsant_asoivsis-o£f-ah—hee—at all. 


| B: i is. pointles itieise hi detailed areuments—sine we = fg = 


derived by“using the wrong formulation of Bayes's theorem. The So Sn 


which/Schaffner gets“right is whére he diseusses-the “odds form" for“comparing 
; ; , ? 
ee evalustion-of a theory With its rivals ‘ Since in tuff, the appropriat 
ratio P cancels of this is the one poins at which st nt is not 
inn a r= 


)-Ple/t= byA P 
Ple/te o)e(T/b) 


where ~ T denotes the nezation cf T. 


/ 
/ 
} “i s—of-course-tzue—on $te/» iudes—e iby henesiogee “self, 3 
Jean ich Schaffner explicitely denies in\his definition of\P(e/b). Thi 
ee 


we 


C gp ff tohef 


—- 


£ Note—time\We follow Schaffner in interpreting PU t./B) at 


ju 


“A is true @iven that Bis true. Note also that e is supposed in equaticn a 


to refer to a prediction made by the theory T (we could perhaps write en to 
emphasize this important point} so Plefa- TRb) means the probability that the 
prediction en derived from the theory T is a true prediction given that the 
back Ftound information b is true but the thesvy T is false (3.85 its 
consequences are not guaranteed to be true although "by accident" they mey 


ve true), 


Writing P(T/b) =x, Ple/rTRd) = & 
and taking P(e/f% >) = 1 and using P(a-T/b) =l-+x 


~4) P(T/bxXe) = x (W 


x+ (1 - x) 
We define an enhancement ratio Jl by 


tc. Pi t/oFe 
= “p(2/e) 
whe7e using a 


a we obtain the simple result 


a a (4) 


re 


ye 


We con now explain that ba theory T is ad hoc, 
” 


eKesL wz aa = 1, i.e. @ the explanation of e by T in no way depends on the truth 


with respect to the experiment e 


or falsehood of T, both of which eventnalities lead with certainty to the 
result e. This is just what a scientist means when he says T was an ad hoc 
explanation of es pamely T wes devised for the express purpose of exnlaining 
e, so the explanation of e is guaranteed independent of whether f ig tree or 
false. To show the consistency of our analysis if we put €-= 1 in (5) 
we gQt AH = 1, so the posterior und pricr probabilities of T are equal (the re 
is no enhancement) and theg again is just what we expect from an sd hoc 

Dy alll, 7 explanaticn of e, namely 6 itself gives us no adiitional information for 


KERSeersi ng the trath of 7. 


CM CHA ane I Z 
oS We noti a ifxé? f£1, than HC 2= Je © ;s0 in this case we get a big 
Ii Camis . 
oi) enhancement and the theory is far from being ad hoc. this is {Gusiets} a 
th 
A situation in which Schaffner would claiu that the theory was ad hoc, which 


highlights the way in which his analysis 


f a 
(her? fret cuts. 


\ 


a %) The Case of Multivle Predictions 


To develop our analysis a little further we can consider how a theory builds 


up a favourable appraisai as it makes a number of successful predictions ¢ 


@ see 
2°* een 


after s successful predictions. Assuming the predictions are quite independent 


and for simplicity are all associated with the same value of E , we can 
clearly write 
~ ~ 1 
me 1 x OD yg VO) p, 
all = ee 


where Po =x eccording to our previous notation 


) 1 
and vices - - Gare 


(s+1) 
Fei 0 é =5 


_ 


The solution of this recursion is by inspection . simply by 
) 


replacing € by & in the formula for Pi (see above). We obtain 
. 


p) ao 7 ee ten ef (6) 


l-E° + Ie 


to 


We can also ask what is the probability for the qa” prediction nay beins 


correct if the theory has already made n successful predictions Gpeeeee 


Denoting this probability by P(€’n+l) we clearly obtain the result 


GA) P@n+i1j= 6 + 1- € (W 


J ENY a oa 


1 
say. Denote by P. the posterior probability P(T/b ek or ae 


7 


6 


a 


If € is a smail quantity (i.e. 1) which will be the case if T is non-ad hoe, 


with respect to all the predictions, we can write the following 


formulae which will be perfectly satisfactory for the subsequent discussion 


- a (ty) 


(a POPn+1) = + Pn g) 


er ae (9) I 


< 


ee 


We note the following features 
(1) The value of Pn depends entirely on the ratio € [ox 
nif 4 2 4 
For € jx >> , In &4 
and for e"/c ae i In Ze 1 
At the critical point ee , we have Pu % I/y. 
So if initially x LE as n increases Pn will rise steeply as we 
reach the value n = fn 2 Ey 3 


(2) So long as Pn Ze, we have (Gil )&E, but as Bj builds up towards 
unity, so does P(Pn+, ). 7 
_ Bet GN. (A: 

(3) So long as Pony see , SL MY de Vlg > but as : builds up towards 


~_— — 
{ unity the enhancement factor JU aise tends to unity. 


[the accenfany eg ) by PCr) 


\ figeere re . ” 
he To take a concrete case we illustrate in Béegv7l Pr and P(Eny ) as 


functions of n for the particular choice x =#.0 1, £ =@.1. 


- 3 
r Te p tai) ° 


19 
aft ‘1 
ie AN = 
G ingot hho Quantitative Predictions Te > 


de can apply this analysis to the important case of quantitative voredictions. 


PN 
_ JS ppose a theory T predicts correctly an experimental result which is known 
‘to an accuracy of un significant figures. We assume as part of our background 
knowledge t that the order of magnitude of the wesult is known, i.e we disregard 
— the prediction of zeros cecurring before or sfter the significant figures in 
the experimental result. As a concrete illustration we cite the theoretical 
predictions FE carton electrodynamics of the anomaly in the hydrogen spectrum 
known as the Lamb shift and the anomaly in tne magnetic moment of the electron. 
+ 


For example the latter is now known ex pea cmentelly to be 0.001159656.7 -=- 


& 
Bohr magnetons whereas the thevretical prediction is 0.00115965a.4 = 0.6 Bohn. 


nometons.5 (for_a good account—cf—the fluctuating agreement between thecry end 
he = nie 
experiment for this—shenomenon—the reviews by Lautyp re ternan and-de Ra pnaet— 
to in their /1972\ or Rieh-end-Wesley in their {2912 | may be consulted.) /Cleariy 
ee — a —_ - =, —~ % ——t 7 


‘f Wo char fav0 aie L pa } 


Le we regard the prediction of sech significant figure -as an endeftacten O event 
then the evpropriate veiue to take for & is&l since a false theory would 

have ten equal possibilities for filling in each digit. . The question of what 
value to take for x is somewhat arbitrary. In agreement with Schaffner we 

do not follow a purely jiogical approach and set x = 0. For our purposes x 
reflects the scientist's confidence in the new theory T. One could argue 

that a scientist would not spend great efforts developing the consequences 

of a theory he did not believe in. By analogy with the bi fuation in the Bayesian 
analysis of significance testing (see for example Redhead y2974]) we could 

take x = 4. Perhaps more realistically we should take x around 0.01 and ade BDSG 


the sociological rule that unless a scientist has a one percent level of Z 


confidence in the truth cf his theory he would not ek investigate it.4 
With this choice of parameters ve see that the puiaglan ’ of confidence in a theory 
which makes correct quantitative predictions, as the accuracy of the experiment 
increases, would be illustrated by the gravh for Pn in Fig.l. Of course PEE »5;)) 
is only given by our analysis so long as other factors which could pateneTaliy 
influence the results are known not to be significant. For a certain value of n 
this condition will fail, For example in the case of the noma lau s magnetic 
moment of the electron the effect of hadsonie couplings introduce 

Saeco tiga seco haalees which would ultimately make the prediction of the theory 
unreliable , i and—tne—Lamb—shift—has-—so-far—been measured with 

an accuracy—tess—by-a-factor of twenty, so the physicist!s confidence in. 


refined-quantitative—predictions here-is-very-higm 
L— Ipyphon a 


esian t 1 i s¥-of—Research Programmes 


We now want to extend our analysis to the case where the theory T consists of 
v 

two aac T= CB where C is the hard core and B an auxiliary ‘eypotnesi s 

selected from a set La which poneesenits the possible articulation ms cf the 


protesti belt in Lakatos's term raihology (see for hem Dae his fiotsl 


We were 2 (2/ “PI i Ze: “/2) ¢ 
oy? \ 
PCCRE2) = ep EE Waly Pe CSE) PORTE 
9 Pe, cz1-) YCe12)+ | ; 
and expand \ > 2) /, Ble Pe) 
fefck a) P(BleRi +P(2 CPABRLI H 
P(2afc#? Ds Pe (47 BRe é (< 7] | / 
Introducing abbrevie \ ions PWCKE x, P(BERD = ¥ \Ple/ ‘CH BPG) = Kas P(e, vORij= kk 3 
se P ? = post ie og Me Ps aw 
and i tting P(E jai th af wy * . Jy\ | ¢ c/e je | {— CC j 
thenj enkancenent nt ratio fo oxyhand core is Jie 


where ; \ 
Sy 7 Va % an L 
Jneie P(cf% 22) = MX 4+ Bo © fy 

KO 


(YER Cwix +8 G (1-2) 


i= 


* 
jCLe)= 


Y 


If we take k) = ky = k say we get 


(Qty gle « 4 A Ci- 4) 

xy +A Ci <¥) 

A de 

Similarly B jthe enhancement ratio for the auxiliary hypothesis, is of/ form 
gay Jls- +h C=) 

MY 4 Be Ci-% 9) 
if we assume P(2 In c¥-B Xl) =k and P(E Bre =k for simplicity. 
For an ad hoc prediction we take k = 1 to get /le= Le = / so again there is 
no enhancement in this case. For a non-ad hoc prediction take A Le. 4 
Fen ii ce Voc 


a ; ts Can 
Similarly .- Nex /4 » sO we/now get big enhancements leading in our 


approximation limit to Pic/eFe) - 1 and P(GLE) = l after confirmation. ‘This 


is true irrespective offmemitude, Of 2c and va 


We turn now to the \ Pee case of he is)” 
>) Cc Yak P(-e/cBt) a cfé 
re ( / )= PielcR a\P(</2) + | pee fr ce). Pacfa) 
Pla - FOZ) - bec B22). P(B/ckd + PeofcerB22).) PAB } 


a ane Dtihsti tule 
P(v-efc PBL & } = 2 
POLefrc22 )=2l _ Peele Q+B-S b-) = 1- k, to give in this case ay may 


a> dum ng R, = hae - R . | 
(13) it e = foo. ae 
and Wo the LOT g benAdMeesS an 4.0 “Ugce 


im figs “122 
; j= XY 


These formulae for lle and he are insenendent 2f the value of k. 


We note at once that Por refutation ie and}. sre always less than unity, as we 


- would expect, but suppose we have x near to 1 ani y Jdinatl then forx=1, y= 4 


we get He = ] so there is no bexy5 of confidence in this Cenit. Butin the same 
limit Js = 0, so a a hatic? acts asymmetrically on € and B provided we take 
tar 10 


= Ta 
x large 4 y small as reflecting the methodolasy of research programmes - 


95\ 


eR) 


a 


Ades DEAL 


Notice in particular we can explicate\refutation without having to ass 


ume 
ae nt RS 


k, small. 


The life and death of a research programme can now be modelied using our 

two formulae (1}) and 418) to allow for the effects of successful and 

unsuccessful predictions. In Fig.2 we illustrate the following sequence - 

two alternating successes and failures followed by a run of failures, where 

we have assumed as parameter values x = 0.9, y = 0.5 and R= O.1. The probability 
Pe for the hard core and the probability for the current articulation of the 
protective belt Pp are both shom. After each refutation we take Fp = 9.5 

again for the new euxiliary hypotheses introduced to account for the anomaly. 

We are assuming here the simple situation in which each articulation of the 


protective belt is triggersd by an anomaly==, 


re iia Ra a 
| 
i 


$5 F S F F F FF F F 
Sequence of predic tions 


2; oe S = Successful prediction 
Wie, 2 ~ amceue Fig F = Failg@ce prediction. 


Suppose atten) foutthailure in the degeneration sequence where Pc has falien 

to 0.21 we had got a success ,{/@ would then recover to the value 9.60. Even with 
Be down to .06 at the sixth failure in the eltigeneyation sequercée # success sould 
1éft Fo to 0.26, 


Pe 


" point of the Pe and fe curves (marked QQ in Fig, 2) 


At the “(jess ove ¥ 
it would become /7 ational to change the hard core rather than the protective 


belt, i.e. we now have an internal Jafiena @ criterion for abandoning a 


research programme, independent of any competing programme. 


At first sight we might suppose that if we have a mm of successful predictions 
followed by a failure then the asymmetry in the effect of failure on ae and ye 
which was large initially would be eliminated as f and B were both now 
increased to values very close to wity. We shail now show that this rather 
natural assumption is Onwa)’ anted aud that in our model the asymmetric 
effect of failure on Fe and Fb is pkeseeyea however many successful predicticns 
precede the failure. What we shall prove is the following: 
After JL. successful predictions let Ec increase from P,. (0) to Pe (ry and 
Ps from F'B() to Pa(n). 5 
Let the effect of a refutation on Pe Pe after n successful predictions be 
denoted w NeCn) and Aan) nespectivety. 
“Phen we prove Ne 2 Np (a) = Pele) 

Tle (7) Je Ce) fe PRO 


at result which is independent of jv. 


We have at once the result Z 
j= Peln 


* Nel = (am equations (13) and) ) 


Ne ™ r- Palw 
Now use equation (]4) to obtain the result ) 
. ’ =) 
Pp /. ah ag: : C7 
Pfn+) = 2B j- PeCn)) Pe 


Pen) Paty + RURH FeO) Ps 
ener BoCr= Pe (nl) 
— Pe (12) Pan) + B (}-PeCn)- F3CA) 
Similarly we can show . ‘ ) 
1 = Pp(nt1) = + fC in Ip Cr) ; 
Fela): Pa(n) ¢ A (i- Pela) Fo) 
pe Pedne) 2 te Pen) 
~ T= Pecnti) b- Peon) 


which applied recursively yields the resuit “ 


’ 2 of 

}— Pe(r) ja 10? os Ee mewe?, 
ws 7 rr £092 
}— Pacn) }- /°3fo) ae potarier, 


which is independent of n. 


Hence we get for Aefutatien aftern AUCCESSeS 


Asm: 1228 
Sle (”) Pid 
ee ou example x =9.9, y =2.5 j ge LB 0) = WE 


and{effect of refutation on B is five times as hi gn as on C for all ueluce 
of n, sl ehoves of course it is also true that a(n) and Fetn) voth fend d¢ rapidly 


towards wen th increasing n. 


We stress that in this model the ee effect of refutation of the j haphechie 


elt and the hard core is directly accounted for at all stages by the ie 


value of P. being much higher (closer to wmity) than we assume for Fs. 


In the model we have just discussed the effect of refuation on Pe is given 4 

rational (Bayesian) basis. But other approaches to the method ol BY, of peppy 
ples 

evaluations can best be understood as a mixture ‘Of! rational and. metho ological 


decisfons. We shall now illustrate some of these "deed. 


Thus faced with an anomaly there are various methodological prescriptions which 
tell the scientist how to proceed. For example there is a crude Popperian picture 
which tell him to reject a theory if it is refuted. But the tenacity of theories 


' 
is reflected in Lakatostmethodology of research programmes. 


To analyse this situation we again write T as a conjunction of a hard core C and 


an auxiliary hypothesis B,, which belongs to a set SB if of adjustable hypotheses 


in the protective belt, eee that is in accordance with the pester 
Kou A ist be of the research programme. Thus pil r B, 

Now suppose the theory T makes a false prediction ar Since this is impossible 
if the theory T were true we must write P( £, T&G) = 0 in equation (3) which 


leads immediately to P(T/E VE, )=0. If we assume ( and B, are independent 


1 
hypotheses for the sake of simplicity, then we can write 


P(ELS,) = PIC/EPC) x P(B/EPS)) = 


fo 


So we are led to the condition 

P(C/ te XE;) = O o> P(B, JEP, ) = 0, Which altcmative we take cannot be 
decided by the probability calculus alone with the information presuncd{ far 
alone at our disposal. It is a matter for methodological decision. Thus 
the Lakatos methcdology can be expressed very simply. We choose to take 


P(B,/ ty ¥ ©, ) = 0 and leave P(©/ 0-22 ) unchanged in the face of a false 


prediction &,. We now invoke a new hypothesis B, wnicr enables C YB, to 
explain &- This is an ad hoc manoeuvre for ce x DA with respect 


to j so P(Ce Boy er £& ) can only be enhanced by new successful novel 
predictions, Suppose <4 is successfully predicted by ¢€ = Bye Then our 
previous analysis gives 
Qk) CP B/E ES & &) =Jlx v(CeB/Z PG) 
where y is a suitable enhancement factor. We can rewrite (14) as 

P(C/ ELL, FE ) x v(B,/ | BARE); 
(16) = ix P(c/2 RB )x v( ae é) 
But what we are actually interested in is how the credibility of the hard core 
‘behaves as the research programme progresses. To consider this question we 
must "distribute' the enhancement ratio between the hard core and the prodsective 
‘belt. But again the probability calculus alone camot answer this question. 
Again we have to make a methodological decision. But this decision must be 
constrained so as not to transgress the rules of the probability calculus. The 
situation is rather like Popper's formal account cf concepts like verisimilitude. 
We seek a simple formula that satisfies certain conditions. We formulate these 


conditions for our problem as follows. 


| and She a 
In @ suitatly abbreviated notation we let A{B Dtane for two fac aad hies 


and we write 


pe A.B = (Jp A) x CJe-p) and 


so the enhancement factors Jf is divided between ALB according to the factas 


ee, 
Na and Jos = oF will be functions of 7 , as well as &dcy depending ba MB. 
Regerding A wi "3B as functions of Nv we list the fol lowing restrictions, 
assuming A 7B eu’ TA cuet Los 5 of a RKReA ake Gy 


G Jlatis MeGjy=s 1 
2) Jo aa\= + Ao Ap (a = 


(3) We ( ny anu, Ao(0)pre monotonically increasing functions of J? in the 
range (1, 1/AB) . 


i 
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(4) a hy He. iS FA ok 2 tm the songe (3, 1/AB) 


(5) ig = f 
(6) Writing An (A) = c (A B, 1 


(A,B, 2'2") = F (Ay B 


ras: (Ab2).p_2 8 2 
By 
with asimila condition on Bl - Ear) 


Gondition (2) arises from - noting that the MATIN UL value of Re is 1/AB 


i; 


Auncd we require that It. AB is a probability, the maytaum value for Ms 

is 1/A since Roh is to be a probability, and 4m i lent cor JCB. 

Condition (4) means that enhancement never leads to a "cross~over" in the 
assessment of A and B. . 

Condition (6) means that our rule for arriving at A can be built up consistently 
in stages. 

Conditions (1), (3) and (5) require no comment. It is perhaps surprising thet 

a simple formula for I A can be obtained satisfying all these cond Tone) Viz. 


Ra se (1- 
fae wee 


B is then given trivially as Rss. 


(18) en _t=p+ AGB) 
. )- ADB 
ond 
For A < B we interchange the formulae for nivale: (B, at the same time eeetanaae 


A and B in these formulae. It is conjectured that (19 Jane (1€) is the only 


simple solution satisfying the conditions (1) to (6). 


The only other property we might like to impose is 
(7) Ju-In- VW La A= B 


Our solution aa) dées not satisfy condition (7). There eeneee to be 

no simple solution that satisfies all of conditions (1) to (7) * Since we are 
only interested in a model which will bring out the general features of 
different methodologies we sha!1 adept our solutions (1) and (16). 
Another feature we might want to ae oA onto our model is @ meni Thar 
is to say after a number mm of unsuccessful predictions we do not choose to 
leave the probability of the hard core extteyely unchanged but "depress" it at the 
n°” refutation by a “Mm stale factor F(m) which begins to cut: off at some 


critical value Ry: 


7 
| 


fo 


3 


We can now put all these features together to obtain a model for the following 


very general problen. 


Suppose a research programme makes Vege: successful predictions following the 
(mi) 9 false prediction by suitable articulation of the 


positive heuristics. 


We denote by Pa (nm; m---n,) the posterior probability for the hard core C after 
this sequence of successes and failures /fhen we can write tive following 


recursion for Pe ; 
i Cin ) 

2 Of ‘ ! 
Pe(TeNla-- Rin) = PE (Ry Nyt) x 0 (Vx, le Aa Rm-1)) i 


where PE!(Ty--- Mp) ) = B(m-1) x Pe(M,--- Tar-7 ) 
and ye) = gd (€, Tom, fx. PL(n,---Nm-1) ) 
pom . 2 (EN, ») = 
with Pe( TN) = Vx D Cue Ve, hy ») 
end = COW AB 
i: ® (RP, B,c)= }-B +BCQ-Aj)e 
© (A, 8,9) = e(ien?) aA" 
= Ty) ~ ae 
In these ae f PERLE ho) 


ij : yo?) 
x= P(c¥BE/U), €= P(e/2CPB)EL, 
We have assumed that initially equal probabilities Ye are GN Lee to 


C and BL and that each successive articulation of the protective belt starts 


again with probability Voc 


We have chosen a simple form for F(m) with suitabie cut off properties. 


pe re 


Saking the parameter values PAs = 4, voc = 0.01, & =0.1 and 
assuming for purposes of illustration the case where successful and unsuccessfi! 
predictions alternate, the account derived from our model is shown in Fig.3, 


where AapAs for pure Lakatos (no memory factor) and pure Popper (refutation hyle 


¥} 
* 

§ £427! 7, 

} ft 


takes us back to square one, i.e Pe falls to Y7C after each refutation')/ a Oi 


are also given for comparison. 


, P nf BS »; Asah oh 
pc eptl of 7 “at y ~ fGen 


A ; tn Ao “a fpAth™” 4 ahs 1 1A oy t tbh wth 
ZL tA 4 


ztainly the memory models look the most realistic \although| we have chosen’ 
@ very simple type of memory - a more sophisticated version would take due 
account of smail ¢/2 vanishing values of 7 p\ as WM increases, corresponding 


to the informal notion of degeneracy in the research programme. 


i) area aes ae 


O-a 


7. ITZ, 
P fy gl gl, ls YN 
S$ F S$ F:-S F S F S F § FS F 
; P.qeditctign : 
Fig.3 ; see - al ge duccass ful Pred tion 
be Fuileck paccton 
I Pure Lakatos : refutation leaves Pc unchanged. 


II Pure Lakatos plus memory: refutation cuts Pe by a memory factor F(m). 


III Pure Popper : refutation takes Pc back to Woe ‘ 


Let us very briefly compare our new model with the previous one presented in 


Section 5. In the first place the new model assumes that B and C are independent 


15 


after refutation - this is explicitely denied in the purely Bayesian model. 
Of course the first model supposes more informaticn about more complicated 
conditional probsbilities such as P(£/cPuBP2) etc whereas the second model 
assumes we know only the value of P(e fa-(<’B) £& ) A$ cur input information. 
Naturally our methodological decisions in the second model could be 
re-expressed as cCanditidnS em the extra conditional probability 


y , sot 
Tn, eact 


assignments assumed in the first model. “Bat the status cf these assignments 
is now quite different. For the first model we derived the effect of refutation 
from these assignments. In the second model we effectively constrain these 
assignments by the decisions we choose to make sbout the effects of 
refutation. Finally we note that in the second model we can explain the 
progress of the research programme even allowing Po and Ps é nidially 

to have the same low value, whereas the success of the fizst model denends 
critically on taking these as unequal. At ali avents we believe that we have 


successfully distinguished the possible roles of Bayesian or semi-Bayesian 


models in accounting for the life and death of a research programme. 
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FOOTNOTES 


1 gahar [1973{ p.101. 
2 ganar [1973| p.103. 
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